Nonalcoholic steatohepatitis (NASH), which is characterized by liver steatosis, 15 inflammation and fibrosis, is the most severe variation of nonalcoholic fatty liver disease (NAFLD).
Introduction

32
The liver is one of the most regenerative tissues in the body and is capable to regenerate itself 33 even after partial hepatectomy. But despite its unique characteristics and the extraordinary capacity 
159
Finally, while the two hit model can easily explain the chain of activation and response between 160 hepatic cells, the "multiple hit model" is accepted theory in NASH because it involves a widespread 161 metabolic dysfunction and an interaction with genetic and environmental factors as well as changes 162 in crosstalk between different organs beyond the liver, including AT and de dysbiosis in the gut (25).
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Hh ligands and ROS that again will induce ER stress and mtDNA damage but now in the HSC.
181
Interestingly, this kind of feedback response, where these three cells can be activated by the other two 182 during liver damage and response to promote a more proinflammatory state, created a vicious circle.
183
If that was not enough, the altered BAs serve as antagonist to FXR an impairs de functions of PPAR 
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KCs are the resident liver macrophages and they are a critical component of the mononuclear as Liver X receptor α (LXRα),Retinoid X receptor α (RXRα) and Peroxisome proliferator-activated 202 receptors δ and γ (PPARδ, PPAR γ) that are also present in KCs (37). It is important to notice that this 203 mechanism, among others, is not the cause of NASH but consequence. Paradoxically the alterations 204 of lipid metabolism in KCs due to NASH is a mechanism that perpetuate the disease (Figure 2 ).
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But When KCs become a threat to the liver? These cells are activated by molecular signals such 206 as structural motifs of proteins, lipids, and nucleic acids that originate from invading microorganisms 
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In any case, models in mice exposed to hepatotoxic damage showed that HSC are the prominent 251 cells in chronic injury, as it happens in NASH (47) 
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Besides, HSC expresses a myriad of receptors for different molecules that upon stimulation 260 promote differentiation of this cell type to cellular matrix-production cell (Table 1) .
261
For instance, patients with NASH have a high level of leptin in contrast with adiponectin. The 
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This means that HSC are also capable to induce fibrosis by themselves. Furthermore, CCL20 is 274 produced by stellate cells in response to lipid loading may therefore be key mechanism in the fibrotic 275 progression of NAFLD in response to the increased caloric intake in extreme obesity (54). Another
276
chemokine that is expressed in NASH, particularly in early stages, is Ccl5. In a study where mice 277 were fed with a choline-deficient, L-amino acid-defined and high fat diet for three weeks they 278 develop steatohepatitis and showed an increase in Ccl5 secreted by HSC, at this point the chemokine 279 induced steatosis and pro-inflammatory factors in hepatocytes through the receptor Ccr5 (55).
281
Seeing that HSC cab be activated by several ways, is important to highlight how those signals 282 are translated inside the cells. In order to integrate all stimuli that HSC receives, two main 283 transcription factors, the SMAD3 and STAT3 are staged (56). It is known that for instance TGFβ 284 phosphorylates SMAD3 (Figure 2) 
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Moreover, those models also showed that fibrosis regression its not only trough HSC since it was 343 found that DCs limit CD8 + T-cell expansion and restrict TLR expression and cytokine generation from 
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On the other, despite that several studies proved that CD8 are present in NAFLD and their 366 inhibition in animal models decrease in liver steatosis, liver inflammation and transaminases, their 367 mechanism remain unclear (60,65).
368
3. NASH
369
As it was stated before, NASH can be explained by multiple parallel-hit model as a result of an 370 interaction between environmental and genetics factors as well as a myriad of intrahepatic and 371 extrahepatic insults. (25, 28) . However, the primary defect in NASH is mitochondrial dysfunction 372 and the main source of mtDNA is oxidative stress (28, 71) which is caused by an excessive oxidation 373 of many macromolecules, in this case lipids as response of their accumulation. Even more, excess of 374 visceral AT increases a proinflammatory state (72).
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Notwithstanding, oxidative stress and immune activation by an excess of AT in the liver, NASH 
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3.2. Thr role of dysbiosis and dysregulation of immune system.
471
The gut-liver axis is still not well understood but there no doubt about the interaction between 472 the Gut and the liver. Dysbiosis could increase permeability of the gut barrier, resulting in 473 translocated bacteria and the products coming from the gut such as gram-negative-derived 474 lipopolysaccharides (LPS) can reach the liver through the portal vein and might lead to increased 475 oxidative stress and inflammation (93).
476
The type of diet related with NAFLD and obviously obesity can determinate the characteristic 477 of gut microbiota and it could be an independent contributor to the development of NAFLD which 478 can be demonstrated by mouse models of NASH where the increased of some bacterial species, such 479 as Bacteroides spp., showed a positive correlation with altered LPS (94). It is important to notice that 480 LPS are one of the first PAMPs that were recognized, and despite that they were not created in the 481 liver it can be recognized by KCs and unleash a severe immune response in the liver (39).
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Regarding the above, a high fat diet can alter the pool of bile acids (Bas) composition, due to the 483 impairs in their metabolism since they are synthetized from cholesterol. Furthermore, livers with that 484 kind of diet have for instance higher glycine-conjugated BAs rather than taurine-conjugated BA 485 which, the alteration in BAs composition is not just a direct consequence of the diet but also is as 486 consequence of gut microbiota dysbiosis because bacteria in the distal small bowel and colon break 487 BAs down into secondary BAs (95, 96, 97) .
488
Even more, the importance of gut microbiota in BAs metabolism lies in the regulation of 489 farnesoid X receptor (FXR) a nuclear hormone receptor which plays a key role in glucose and lipid 490 homeostasis and even fibrosis. Furthermore, FXR are expressed in HSC being able to directly regulate 491 Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 October 2019 doi:10.20944/preprints201910.0282.v1
